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Detailed Action 

This Office Action is responsive to amendments in No. 10/709,462, filed on 1/15/2008. 
Currently claims 1-4, 8-9, and 11-26 are pending, wherein claims 21-26 are newly 
added. 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1,12, and 1 7, have been fully 
considered but they are not persuasive. 

As for claim 1 , on page 2, the Applicant argues "selectively utilizing different 
amounts of thresholds to quantize the equalized signal." Note claim 1 does not include 
this limitation. 

The limitation of claim 1 which the applicant is referring to (claim 1, page 2, lines 
8-11) states: 

"...selectively utilizing a first amount of one or more thresholds or a second 
amount of one or more thresholds to quantize the equalized signal..., wherein the first 
amount is different from the second amount." Note that the claim only states that the 
device uses a first amount or a second amount therefore when said second amount is 
not used (as disclosed by Dagdeviren (US 2004/0120426: paragraph 5)), the negation 
of the second amount would occur (wherein the second amount would not exist). 
Therefore the first amount being different than the second amount would not be 
enabling to one of ordinary skill in the art at the time of the invention. As such "Jones in 
view of Kuo" would obviate applicant's claimed invention with respect to one of ordinary 
skill in the art at the time of invention. 
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Furthermore the examiner shows that the word "amount" in the context of claim 
1 , is capable of being interpreted as 'a set or group.' This interpretation is further 
supported by Merriam-Webster dictionary, wherein amount is defined as "the whole 
effect, significance, or import." Thus Jones does in fact disclose using different 
amounts [sets] of thresholds (where each whole number uses its own set of threshold 
values) for each number in order to quantize the input signal, wherein the first amount 
and second amount are different in value (figs. 3A-C: col. 7, line 38 through col. 8, line 
40). 

Further evidence of a proper rejection by the examiner is found in that even if 
"amount" is interpreted to mean quantities, the limitations of claim 1 , on page 2, lines 
15-27 (as disclosed by Kuo) would obviously require "selectively utilizing different 
amounts [quantities] of thresholds to quantize the equalized signal." Kuo (which 
discloses the claim 1 limitations found on page 2, lines 15-27) suggests in an example 
selectively utilizing different quantities of thresholds at different instances to quantize 
the equalized signal (Kuo: col. 4, lines 40-48: note the distinction between digital signal 
value and absolute value of the digital signal). 

Kuo col. 4, lines 40-48 (note the distinction between digital signal value and 
absolute value of the digital signal) states: 

"[T]he equalizer 402 quantizes the received digital signal. For example, when the 
digital signal is smaller than the threshold, the digital signal is quantized to a level of 
"zero". When the absolute value of the digital signal is larger than "DC+threshold", the 
digital signal is quantized to the "positive" level. When the absolute value of the digital 
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signal is smaller than "DC+threshold", the digital signal is quantized to a "negative" 
level." 

Note the order of the comparisons wherein the digital signal is compared to the 
threshold, then the absolute value of the digital signal is compared to "DC+threshold". 
The process as stated above is capable ending after only the first comparison, therefore 
this example suggests selectively utilizing different amounts [quantities] of thresholds to 
quantize the equalized signal. Wherein "Jones in view of Kuo" would obviate applicant's 
claimed invention in claim 1 with respect to one of ordinary skill in the art at the time of 
invention. 

The Examiner also asserts that applicant's arguments of independent claims 12 
and 17 are not persuasive for at least the same reasons as claim 1 stated above. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 9, 11-20, 22, 24, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jones (USPN 6873279) in view of Kuo (USPN 7145968). 

With regards to claims 1 and 12 , Jones teaches a signal processing device for 
processing a received signal to generate a sliced signal (fig. 1: output of element 
116), comprising: 
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an equalizer (fig. 1: element 112) for generating an equalized signal according 
to the received signal (fig. 1: output of element 112); 

a multilevel quantizer (fig. 1: element 116) coupled with the equalizer (fig. 1: 
element 112 to 116) for selectively utilizing a first amount of one or more thresholds 
(figs 3a-c: Max 0, Mini, Max1, and Min2: col. 2, col. 7, line 39 to col. 8, line 39) or a 
second amount of one or more thresholds (fig. 3a-c: TVi and Ti. 2: figs 3a-c: Max 0, 
Mini, Max1, and Min2: col. 2, col. 7, line 39 to col. 8, line 39) to quantize the 
equalized signal in order to generate the sliced signal (fig. 1: output of element 116), 
wherein the first amount is different from the second amount (col. 7, lines 39 to col. 8, 
lines 39: note that the first and second amounts have the capability to have 
different values therefore they are different from each other); 

a control logic (col. 2, lines 37-40) for controlling the multilevel quantizer to 
quantize the equalized signal by the first amount of threshold/thresholds or the second 
amount of threshold/thresholds (col. 4, lines 26-33); 

Jones is silent with respect to teaching a control logic controls the multilevel 
quantizer by executing the following steps: comparing the equalized signal with a 
predetermined level for a first difference; comparing the equalized signal with a 
predetermined constant for a second difference; controlling the multilevel quantizer to 
quantize the equalized signal by the first amount of threshold/thresholds for the sliced 
signal, in the case of the first difference and the second difference having the same 
signal (positive/negative); and controlling the multilevel quantizer to quantize the 
equalized signal by the second amount of threshold/thresholds for the sliced signal, in 
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the case of the first difference and the second difference having different signs 
(positive/negative) 

Kuo teaches the control logic which controls the multilevel quantizer by executing 
the following steps: 

Comparing the equalized signal with a predetermined level for a first difference 
(fig. 4: col. 4, lines 29-47); 

Comparing the equalized signal with a predetermined constant for a second 
difference (fig. 4: col. 4, lines 29-47); 

Controlling the multilevel quantizer to quantize the equalized signal by the first 
amount of threshold/thresholds for the sliced signal, in the case of the first difference 
and the second difference having the same signal (first mode) (positive/negative) (fig. 
4: col. 4, lines 29-47); and 

Controlling the multilevel quantizer to quantize the equalized signal by the 
second amount of threshold/thresholds for the sliced signal, in the case of the first 
difference and the second difference having different signs (second mode) 
(positive/negative) (fig. 4: col. 4, lines 29-47). 

Therefore it would be obvious to one of ordinary skill at the time that the invention 
was made to modify the teachings of Jones in view Kuo in order to shorten the amount 
of time consumed for mending errors caused by continuous decoding operations in a 
Viterbi decoder (Kuo: col. 1, line 54 to col. 2, line 4). 

With regards to claim 9 , Jones in view of Kuo teaches the device of claim 1 . 
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Jones is silent with respect to teaching the control logic wherein the control logic 
controls the multilevel quantizer according to the following steps: controlling the 
multilevel quantizer to quantize the equalized signal by the first amount of 
threshold/thresholds for the sliced signal, in the case of the first difference being less 
than a predetermined value and the first difference and the second difference having 
the same sign (positive/negative); and controlling the multilevel quantizer to quantize 
the equalized signal by the second amount of threshold/thresholds for the sliced signal, 
in the case of the first difference being larger than the predetermined value and the first 
difference and the second difference having different signs (positive/negative). 

Kuo teaches the control logic wherein the control logic controls the multilevel 
quantizer according to the following steps: 

controlling the multilevel quantizer to quantize the equalized signal by the first 
amount of threshold/thresholds for the sliced signal, in the case of the first difference 
being less than a predetermined value and the first difference and the second difference 
having the same sign (positive/negative) (fig. 4: col. 4, lines 29-47); and 

controlling the multilevel quantizer to quantize the equalized signal by the second 
amount of threshold/thresholds for the sliced signal, in the case of the first difference 
being larger than the predetermined value and the first difference and the second 
difference having different signs (positive/negative) (fig. 4: col. 4, lines 29-47). 

Therefore it would be obvious to one of ordinary skill at the time that the invention 
was made to modify the teachings of Jones in view Kuo in order to shorten the amount 
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of time consumed for mending errors caused by continuous decoding operations in a 
Viterbi decoder (Kuo: col. 1, line 54 to col. 2, line 4). 

With regards to claim 1 1 , Jones in view of Kuo teaches the device of claim 1 . 

Jones further teaches the device wherein the sliced signal output by the 
multilevel quantizer has a plurality of bits (fig. 3A: note that the signal is sliced into 
more than 2 numbers, therefore the output of the slicer has to contain a plurality 
of bits). 

With regards to claim 13 , Jones in view of Kuo teaches the signal processing device of 
claim 12. Jones is silent to teaching the control logic further executing the following 
step: determining whether the first value is less than a predetermined value, so as to 
determine that the quantizer is in the first status or second status. 

Kuo teaches the control logic further executing the following step: 
determining whether the first value is less than a predetermined value, so as to 
determine that the quantizer is in the first status or second status (fig. 4: col. 4, lines 
29-47: absolute value and DC level+Threshold). 

Therefore it would be obvious to one of ordinary skill at the time that the invention 
was made to modify the teachings of Jones in view Kuo in order to shorten the amount 
of time consumed for mending errors caused by continuous decoding operations in a 
Viterbi decoder (Kuo: col. 1, line 54 to col. 2, line 4). 
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With regards to claim 14 , Jones in view of Kuo teaches claim 12. 

This claim is reject under the same rationale as claim 1 above. 

With regards to claim 15 , Jones in view of Kuo teaches claim 14. 

This claim is reject under the same rationale as claim 1 above. Note that 
"same/different attribute" is equivalent to the "same/different sign" in claim 1 . 

With regards to claim 16 , Jones in view of Kuo teaches claim 12. 

This claim is reject under the same rationale as claim 1 above. Note that 
"substantially correct/incorrect" is equivalent to the "same/different sign" in claim 1. 

With regards to claim 17 , Jones teaches a signal processing method for generating a 
sliced signal according to a received signal, comprising: 

generating an equalized signal (fig. 1: element 112) according to the received 
signal (fig. 1: input signal from Channel); 

generating the sliced signal (output of element 116) according to the equalized 
signal and a first amount of threshold/thresholds when a first sliced mode is applied (fig. 
3a: Max 0, Mini, Max1, and Min2: col. 2, col. 7, line 39 to col. 8, line 39), and 
generating the sliced signal (output of element 116) according to the equalized signal 
(fig. 1: elements 112 coupled to element 116) and a second amount of 
threshold/thresholds when a second sliced mode is applied (fig. 3a: current T 0 .i and 
T1.2). 
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Jones is silent with respect to teaching the slicer applying one of the first slice 
mode and the second slice mode according to the follow steps: subtracting the 
equalized signal from a predetermined level to obtain a first value; determining whether 
the sliced signal is substantially correct or substantially incorrect according to the first 
value; if the sliced signal is substantially correct, applying the first slice mode; and if the 
sliced signal is substantially incorrect, applying the second slice mode; wherein the first 
amount of threshold/thresholds is different from the second amount of 
threshold/thresholds. 

Kuo teaches the slicer applying one of the first slice mode and the second slice 
mode according to the follow steps: 

subtracting the equalized signal from a predetermined level to obtain a first value 
(fig. 4: col. 4, lines 29-47: absolute value of the signal and DC+threshold); 

determining whether the sliced signal is substantially correct or substantially 
incorrect according to the first value (fig. 4: col. 4, lines 29-47: absolute value of the 
signal and DC+threshold); 

if the sliced signal is substantially correct, applying the first slice mode (fig. 4: 
col. 4, lines 29-47); and 

if the sliced signal is substantially incorrect, applying the second slice mode; 
wherein the first amount of threshold/thresholds is different from the second amount of 
threshold/thresholds (fig. 4: col. 4, lines 29-47). 

Therefore it would be obvious to one of ordinary skill at the time that the invention 
was made to modify the teachings of Jones in view Kuo in order to shorten the amount 
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of time consumed for mending errors caused by continuous decoding operations in a 
Viterbi decoder (Kuo: col. 1, line 54 to col. 2, line 4). 

With regards to claim 18 , Jones in view of Kuo teaches the method of claim 17. 

Jones is silent with respect to teaching the method further comprising the 
following step: determining whether the first value is less than a predetermined value, 
so as to determine that the sliced signal is substantially correct or substantially 
incorrect. 

Kuo teaches the method further comprising the following step: 
determining whether the first value is less than a predetermined value, so as to 
determine that the sliced signal is substantially correct or substantially incorrect (fig. 4 
and fig. 9: col. 4, lines 29-47: absolute value of the signal and DC+threshold). 

Therefore it would be obvious to one of ordinary skill at the time that the invention 
was made to modify the teachings of Jones in view Kuo in order to shorten the amount 
of time consumed for mending errors caused by continuous decoding operations in a 
Viterbi decoder (Kuo: col. 1, line 54 to col. 2, line 4). 

With regards to claim 19 , Jones in view of Kuo teaches the method of claim 1 7. 

Jones is silent with respect to teaching the method further comprising the 
following steps: subtracting the equalized signal from a predetermined constant to 
obtain a second value; and comparing the first value with the second value, so as to 
determine that the sliced signal is substantially correct or substantially incorrect. 
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Kuo teaches the method further comprising the following steps: 
subtracting the equalized signal from a predetermined constant to obtain a 

second value (fig. 4 and fig. 9: col. 4, lines 29-47); and 

comparing the first value with the second value, so as to determine that the 

sliced signal is substantially correct or substantially incorrect (fig. 4 and fig. 9: col. 4, 

lines 29-47). 

Therefore it would be obvious to one of ordinary skill at the time that the invention 
was made to modify the teachings of Jones in view Kuo in order to shorten the amount 
of time consumed for mending errors caused by continuous decoding operations in a 
Viterbi decoder (Kuo: col. 1, line 54 to col. 2, line 4). 

With regards to claim 20 , Jones in view of Kuo teaches the method of claim 19. 

Jones is silent with respect to teaching the method further comprising: comparing 
the first value with the second value, so as to determine whether the first and second 
values have the same attribute and thereby determine that the sliced signal is 
substantially correct or substantially incorrect. 

Kuo teaches the method further comprising: comparing the first value with the 
second value, so as to determine whether the first and second values have the same 
attribute and thereby determine that the sliced signal is substantially correct or 
substantially incorrect (fig. 4 and fig. 9: col. 4, lines 29-47). 

Therefore it would be obvious to one of ordinary skill at the time that the invention 
was made to modify the teachings of Jones in view Kuo in order to shorten the amount 
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of time consumed for mending errors caused by continuous decoding operations in a 
Viterbi decoder (Kuo: col. 1, line 54 to col. 2, line 4). 

With regards to claims 22, 24, and 26, Jones in view of Kuo teaches the limitations of 
claims 1,12, and 17. 

Jones further teaches wherein all of the thresholds for the multilevel 
quantizer remain the same while the equalized signal varies (col. 1, lines 10-51). 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jones 
(USPN 6873279) in view of Kuo (USPN 7145968) as applied to claim 1 above, and 
further in view of Jayaraman (USPN 7046726). 

With regards to claim 2 , Jones in view of Kuo teaches the device of claim 1 . Jones 
teaches an adaptive equalizer which could be a feed-forward equalizer (FFE), or a feed- 
forward equalizer (FFE) (Jones fig. 1: 112; col. 6 lines 4-7). 

Jones in view of Kuo are silent with respect to teaching the device comprises a 
feed-forward equalizer (FFE), and feed-back equalizer (FBE), and an adder coupled 
respectively with the FFE and the FBE for outputting the equalized signal according to 
signals outputted from the FFE and the FBE. 

Jayaraman teaches the device wherein the equalizer comprises a feed-forward 
equalizer (FFE) (fig. 2: element 306), and feed-back equalizer (FBE) (fig. 2: element 
310), and an adder (fig. element 308) coupled respectively with the FFE and the FBE 
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for outputting the equalized signal according to signals outputted from the FFE and the 
FBE (fig. 2). 

Therefore, it would have been to one of ordinary skill in the art at the time of the 
invention to modify Jones with the teaching of Jayaraman since Jones teaches FFE or 
FBE and Jayaraman teaches the beneficial use of FFE and FBE (Jayarama fig. 2: 306, 
310) such as to reduce linear distortion over a variety of operating conditions (Jayarama 
col. 1 line 55-60) in the analogous art of equalization. 

5. Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jones (USPN 6873279) in view of Kuo (USPN 7145968) as applied to claim 1 above, 
and further in view of Strolle USPN (5799037). 

With regards to claim 3 , Jones in view of Kuo teaches the device of claim 1 . 

Jones in view of Kuo are silent with respect to teaching a derotator coupled 
between the equalizer and the multilevel quantizer for derotating the equalized signal 
and inputting the derotating equalized signal into the multilevel quantizer; and a rotator 
coupled between the multilevel quantizer and the equalizer for rotating the sliced signal 
outputted from the multilevel quantizer and inputting the rotated sliced signal into the 
equalizer. 

Strolle teaches a derotator (fig. 7: element 903) coupled (electrically coupled) 
between the equalizer (fig. 7: element 900) and the multilevel quantizer (fig. 7: element 
905: col. 14, lines 16 to 19) for derotating the equalized signal (fig. 7: output of element 
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900) and inputting the derotated equalized signal into the multilevel quantizer (fig. 7: 
input of element 905); and a rotator (fig. 7: elements 916 and 918) coupled between the 
multilevel quantizer (fig. 7: element 905) and the equalizer (fig. 7: element 900) for 
rotating the sliced signal outputted from the multilevel quantizer (fig. 7: element 905) 
and inputting the rotated sliced signal into the equalizer (fig. 7: element 902). Both 
rotators perform their function on the signal outputted from the multilevel quantizer (fig. 
7: element 905) and the signals outputted from the rotators lead to the input of the 
adaptive equalizer (fig. 7: element 900); therefore the rotators are coupled between the 
multilevel quantizer and the equalizer. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify Jones in view of Kuo with the teaching of Strolle since 
Strolle teaches the beneficial use of rotator and derotator elements such as create a 
receiver that demodulates a plurality of signal formats using common circuitry (Strolle: 
col. 1, lines 50-53) in the analogous art of equalization. 

With regards to claim 4 , Jones in view of Kuo in further view of Strolle teaches the 
device of claim 3. Jones in view of Kuo are silent with respect to teaching the device 
wherein the rotator is coupled with a feed-back equalizer (FBE) of the equalizer for 
rotating the sliced signal, and the rotated sliced is a passband signal (). 

Strolle teaches the device wherein the rotator (fig. 7: elements 918 and 916) is 
coupled with a feed-back equalizer (FBE) of the equalizer for rotating the sliced signal 
(fig. 7: elements 936 and 938), and the rotated sliced is a passband signal (signal 
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from the channel obviously a passband signal since it is a signal passing through 
the channel and the channel obviously has a limited bandwidth). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify Jones in view of Kuo with the teaching of Strolle since 
Strolle teaches the beneficial use of rotator and derotator elements such as create a 
receiver that demodulates a plurality of signal formats using common circuitry (Strolle: 
col. 1, lines 50-53) in the analogous art of equalization. 

6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jones 
(USPN 6873279) in view of Kuo (USPN 7145968) as applied to claim 1 above, and 
further in view of Samarasooriya (US 20010024479). 

With regards to claim 8 , Jones in view of Kuo teaches the device of claim 1 . 

Jones in view of Kuo are silent with respect to teaching the device wherein the 
predetermined constant is determined by a constant modulus algorithm. 

Samarasooriya teaches the device wherein the predetermined constant is 
determined by a constant modulus algorithm (paragraph 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify Jones in view of Kuo with the teaching of Samarasooriya 
in order to provide an enhanced method and system for alleviating the adverse effects 
of pipeline delays in a carrier recovery loop when the system (Samarasooriya: 
paragraphs 1 and 6). 
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7. Claims 21-26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jones (USPN 6873279) in view of Kuo (USPN 7145968) as applied to claims 1,12, and 
17 above, and further in view of Endres (USPN 6,668,014). 

With regards to claims 21, 23, and 25, Jones in view of Kuo teaches the limitations of 
claims 1,12, and 17. 

Jones does not explicitly teach the multilevel quantizer utilizes the first 
amount of the threshold/thresholds to quantize the equalized signal to generate the 
sliced signal with a first number of bit/bits, and utilizes the second amount of the 
threshold/thresholds to quantize the equalized signal to generate the sliced signal 
with a second number of bit/bits which is different from the first number of bit/bits. 

Endres teaches the multilevel quantizer utilizes the first amount of the 
threshold/thresholds to quantize the equalized signal to generate the sliced signal with a 
first number of bit/bits (col. 6, line 45 through col. 7, line 23), and utilizes the second 
amount of the threshold/thresholds to quantize the equalized signal (col. 6, line 45 
through col. 7, line 23) to generate the sliced signal with a second number of bit/bits 
which is different from the first number of bit/bits (col. 6, line 45 through col. 7, line 23). 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify the equalizer and slicing system and methods of Jones with the 
equalizer and slicing methods of Endres in order to increase efficiency of an equalizer 
and slicing circuitry by using the optimal number of threshold levels to quantize the input 
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signal as dependent on the complexity of the situation and input signal (col. 3, line 62 
through col. 4, line 37). 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to James Perez whose telephone number is (571) 270-3231 . The examiner 
can normally be reached on Monday - Friday, 7:30am to 5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marvin Lateef can be reached on (571 ) 272-5026. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/J. M. P.I 

Examiner, Art Unit 2611 
4/16/2008 
/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 261 1 



